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The purpose of this study was to validate a brief 
version of the Career Barriers Inventory for use with high 
school girls and which is particularly relevant for science-
based careers. A total of 155 sophomore girls completed 
demographics information and a 23-item version of the Career 
Barriers Inventory, modified to reflect barriers associated 
with science careers. The items were submitted to a 
principal components analysis and four factors relating to 
discouragement, ability/interest perceptions, gender-related 
issues, and undecidedness/lack of information barriers were 
found. Analyses relating academic ability to perceived 
barriers were also conducted. Relevance to theory and 




The career development of women has received increasing 
amounts of attention during the last two decades, as 
evidenced by growing literature and research specific to the 
subject (Fitzgerald & Crites, 1980; Nieva & Gutek, 1981; 
Betz & Fitzgerald, 1987;). A particular area of focus 
involves the well-documented phenomenon of women's 
underrepresentation in math- and science-related majors and 
careers (National Science Board, 1989; National Science 
Foundation, 1990; Brush, 1991). 
Although job openings in the field of science are 
increasing at a rate of 5% to 7% each year, the number of 
declared science majors is dropping (National Science Board, 
1989). In particular, only a third as many women as men 
choose science majors when they enter college, and an even 
smaller percentage obtain doctorates and/or find jobs 
utilizing their scientific training (Brush, 1991). 
One construct hypothesized to play a role in these gaps 
is that of barriers (Farmer, 1976; Betz & Fitzgerald, 1987; 
Swanson & Tokar, 1991a). No consensus exists concerning the 
specific types of barriers that women may perceive, nor the 
extent or nature of their potential influence on women's 
career development (Fitzgerald & Crites, 1980). However, 
recent sociocognitive theory has incorporated the construct 
into a model of career choice and development (Lent, Brown, 
& Hackett, 1994). 
Several different classification schemes have been 
proposed to describe the construct of barriers. Some are 
two-dimensional categorizations, such as internal/external 
explanations (O'Leary, 1974; Farmer, 1976). Others involve 
more dimensions, such as Sobol's (1963) enabling, 
precipitating, and facilitating conditions, or Nieva and 
Gutek's (1981) personal, attitudinal and situational 
factors. Most recently, Swanson and Tokar (1991a) examined 
college students perceptions of career-related barriers and 
categorized responses as either social/interpersonal, 
attitudinal, or interactional. 
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Despite the lack of consensus, however, empirical 
research has begun to show evidence that the construct of 
barriers is important in the career choice and development 
process (Slaney, 1980; Russell & Rush, 1987; Hill, Pettus & 
Hedin, 1990; Chi-Ching, 1991). Some researchers have 
discussed low levels of interest in science-based careers as 
a potential barrier to women's career development in these 
fields (Hill et. al., 1990; Brush, 1991; Lent, Lopez, & 
Bieschke, 1991). Others have found that a lack of role 
models and/or mentors is a significant factor affecting 
science-related career decisions (Hill et. al., 1990; Chi-
Ching, 1991; Dick & Rallis, 1991). Still other research 
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points to the role of perceived conflicts between 
home/family and career needs (Tinsley & Faunce, 1980; 
Russell & Rush, 1987; Chi-Ching, 1991; Morgan, 1992; Osborn, 
Ernster, & Martin, 1992). 
Evidence suggests that the construct of barriers is 
useful in understanding career choice and development, and 
may be helpful in exploring further the nature of the gap 
between women's abilities and their interest and pursuit of 
science-related careers. However, an area of shortcoming 
that has been pointed to is the lack of an objective, 
multidimensional measure of career-related barriers. Swanson 
and Tokar {1991b) addressed this concern with the 
development and validation of the Career Barriers Inventory. 
Although this study generated an initial instrument and 
relevant reliability and validity information, the authors 
suggest further work. Possible directions include the 
development of a shorter form of the inventory, which would 
be less cumbersome, as well as testing of the inventory on 
different sample populations. Additionally, an instrument 
that would focus on barriers that women perceive to entering 
careers in math and science would facilitate future research 
relevant to the gender gaps in such careers. This thesis 
examines a brief version of the Career Barriers Inventory, 
designed to be relevant to science-based careers and for use 
with a population of high school females. This study was 
undertaken as part of a larger project designed to test 
interventions based on the Lent et. al. (1994) model of 
career choice and development. 
It was hypothesized that factor analysis of the brief 
version of the Career Barriers Inventory would identify 
latent dimensions underlying the domain of science career-
related barriers. Reliability information will be provided. 
Regression analyses to examine the relationship between 
academic ability and perceived barriers will also be 
conducted. It is hypothesized that ability will be 





Most theories of career choice and development do not 
provide separate models that specifically describe women's 
career processes, let alone the impact that barriers may 
have for females (Fitzgerald & Crites, 1980). Some 
researchers have suggested, however, that barriers play an 
especially significantly role in women's career development 
(e.g., Farmer, 1976; Freeman, 1979; Betz & Fitzgerald, 
1987). For example, Freeman (1979) identified a lack of 
support for female students in the form of an absence of 
encouragement and positive feedback from faculty members. 
Termed the "null environment hypothesis", Freeman suggested 
this to be a significant barrier to women's educational 
advancement in nontraditional careers. 
Until recently, however, barriers remained separate 
from most well-known theories of career development 
(Fitzgerald & Crites, 1980). Lent et. al. (1994) are among 
the first to posit a specific role for contextual 
affordances (e.g. barriers) within their sociocognitive 
model of career choice and development. In the pertinent 
section of the model, the authors hypothesize that perceived 
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contextual influences may moderate the relationship of 
interests to career choice goals, and of goals to actions. 
In addition, the authors give recognition to the direct 
effects of environmental conditions both on the career 
choice process and on cognitive determinants. 
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Although Lent et. al. (1994) incorporate barriers into 
their overall model of career choice and development, the 
specific nature of the construct is still being examined. A 
number of researchers have contributed hypotheses about the 
nature of career barriers and related evidence. Some of the 
early attempts to describe the nature of barriers generally 
focused on distinguishing between internal and external 
barriers. For example, O'Leary (1974) suggested the 
existence of six internal (e.g. fear of failure, low self-
esteem, role conflict, and perceived consequences and 
incentives for engaging in achievement-related behaviors) 
and four external barriers (e.g. societal sex role 
stereotypes and attitudes toward competency) to women's 
progress in management. In Farmer's (1976) review of what 
inhibits the achievement and career motivation of women, she 
identified seven internal and external factors. These 
factors included: low academic self-confidence, contentment 
with traditional roles/jobs due to a vicarious achievement 
motivation, lowered risk-taking, sex role orientations, 
conflicts between home and career, fear of success due to 
perceived social sanctions, and existing myths regarding 
7 
women and work. 
In their review of information relevant to women's 
career psychology, Fitzgerald and Crites (1980) also cite 
factors thought to play a role in inhibiting the career 
achievement of women. These factors include internal 
barriers such as women's attitudes toward marriage, fear of 
success, being motivated by a desire for love and approval 
rather than mastery and excellence, and, similar to Farmer's 
vicarious achievement factor, projecting their own 
achievement needs onto a future husband. External/ 
environmental inhibitors mentioned include biased interest 
inventories, biased information on various occupations, and 
biases in counselor attitudes. The authors state that all 
these variables are likely to inhibit women's career 
achievement, and appear to favor the socialization process 
as an explanation for their influence (Fitzgerald & Crites, 
1980} . 
Several authors have proposed other classification 
systems to describe career barriers, beyond the 
internal/external dichotomy (Sobol, 1963; Nieva & Gutek, 
1981}. Sobol (1963) suggests the existence of enabling, 
facilitating, and precipitating conditions. Enabling 
conditions include family status factors such as number and 
age of children, and plans for future children. Facilitating 
conditions are items that relate to ease/difficulty of 
finding employment (e.g. experience, education). 
Precipitating conditions include financial concerns and 
attitudinal factors. Nieva & Gutek (1981) also proposed a 
three-way classification system, consisting of personal 
characteristics (race, age, education, personality), 
attitudinal factors (attitudes toward work/working women), 
and situational factors (husband/children variables, 
mobility, experience). 
Continued research into women's career psychology and 
their underrepresentation in male-dominated fields produced 
factors that appear related to barriers. For example, 
Hackett and Betz (1981) were the first to suggest self-
efficacy as a useful concept in explaining both the 
underrepresentation of women and their underutilized 
abilities. This became particularly relevant to math and 
science careers with research findings of a significant 
relationship between math self-efficacy and a major in 
science (Betz & Hackett, 1983; Lent et. al., 1991). Another 
study found that women had lower self-efficacy expectations 
than men regarding traditionally male occupations (Bonett, 
1994). 
However, the specific construct of barriers, separate 
from self-efficacy and other constructs, gained much of its 
importance with the work of Betz and Fitzgerald (1987), in 
which barriers were hypothesized to be key to the 
understanding of gaps in women's abilities and career-
related choices and achievements. The authors also suggest 
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that both environmental/sociocultural (e.g. culture, family, 
education) and individual (e.g. personality, ability, 
interest) variables are relevant. 
Specific Barrier-related Research 
Empirical work on defining the construct of barriers 
began with Swanson and Tokar's (1991a) study of college 
students' perceptions of barriers. Initially, the responses 
of 48 (50% of each sex) students to stimulus statements were 
coded into three categories: social/interpersonal concerns 
such as family of origin barriers, plans for future 
marriage, and children; attitudinal factors such as self-
concept, interests, and work attitudes; and interactional 
barriers such as age-, sex-, or race-related difficulties, 
work education, and experience. These three categories were 
based on modifications of Sobol's (1963) and Nieva and 
Gutek's (1981) classification systems (Swanson & Tokar, 
1991a) . 
Results of the categorization indicated that subjects 
did perceive a variety of barriers to choosing a major or 
career, getting the necessary degree or training, getting a 
first job, and balancing career and family. Results also 
showed that interactional barriers were perceived more 
frequently overall than attitudinal barriers, which in turn 
were more frequently perceived than social/interpersonal 
barriers. However, the frequencies did vary based on the 
stimulus topic. Attitudinal barriers predominated among 
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responses to topics such as choosing a major or getting the 
degree. Social/interpersonal barriers were more frequent for 
balancing career and family, while interactional barriers 
predominated in areas such as getting the first job, career 
advancement, and special concerns for women. The types of 
barriers identified did not differ significantly by gender 
(Swanson & Tokar, 1991a). 
In concert with this study, Swanson and Tokar (1991b) 
undertook the initial development and validation of a 
psychometrically sound measurement instrument, the Career 
Barriers Inventory. A preliminary version of the CBI was 
tested on 558 college students. Item and factor analyses 
resulted in 102 items comprising 18 barrier scales. 
Multivariate analyses of variance indicated a 
significant overall effect for gender, using Wilk's A test 
(p < .001). Follow-up univariate analyses found significant 
gender differences on six of the 18 scales: sex 
discrimination (p < .001), children interfering with career 
plans (p < .001), age and racial discrimination (p < .05), 
sex-role conflict concerns (p < .001), uncertainty about 
plans for marriage and children (p < .05), and physical 
disability (p < .05). However, the authors note that the 
practical significance of these results are open to debate, 
due to the large sample size and low proportion of variance 
accounted for in univariate ANOVAs (.01 to .07). 
Swanson and Tokar (1991b) also found that the structure 
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and composition of the underlying scales varied by gender. 
Principal components analysis of the scale scores resulted 
in four underlying barrier dimensions for women and five for 
men. The four dimensions for women were: self-concept (e.g. 
concerns about securing a job, lack of confidence, ability, 
or interest), work/family role conflict (e.g. concerns about 
children interfering with career goals, conflict between 
family and work roles, uncertainty about marriage/family 
plans); discrimination (concerns about physical 
disabilities, age, race, and sex discrimination); and 
discouragement/disapproval by others (disapproval from 
significant others, discouragement from pursuing 
nontraditional fields). 
Although Swanson and Tokar (1991a, 1991b) provide the 
most extensive examination of the underlying structure of 
the construct of barriers, other researchers have 
contributed a variety of related information. One such piece 
involves low levels of interest, especially in math and 
science, as a potential barrier to women's career 
development in those areas (Hill et. al., 1990; Brush, 1991; 
Lent et. al., 1991). Hill et. al. found that females in 
middle school and high school scored significantly lower 
than males on a measure of career interest in science. As 
part of a study of math self-efficacy and science-based 
career choice, Lent et. al. (1991) also found gender to be 
significantly associated with interest, with men tending to 
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report greater math interest. One other study of high school 
seniors found that interest was a more significant factor 
for women than men in not choosing careers in science or 
engineering (Dick & Rallis, 1991). However, this difference 
was not significant in students with strong math/science 
coursework backgrounds. 
The impact of barriers has also been investigated in 
studies of black college students. For example, Slaney 
(1980) surveyed black and white women on factors which may 
prevent them from reaching career goals and then categorized 
the highest-ranked responses. Top categories for black women 
were financial issues, school-related issues, interpersonal 
issues, and chance-related issues. For white women, the top 
four issues were school-related, interpersonal, job-related, 
and financial. No between-group differences were found for 
either age or educational level. Another study of black high 
school students ages 14-17 also found no significant sex or 
age differences on responses to the barriers subscale of the 
My Vocational Situation scale (Miller & Wells, 1988). 
A lack of role models and/or mentors has been suggested 
as another relevant barrier to women's career progress in 
nontraditional fields (Hill et. al., 1990; Chi-Ching, 1991; 
Dick & Rallis, 1991}. Hill et. al (1990) found "having 
personal contact with a scientist" to be the most 
significant of seven factors affecting science-related 
career decisions for both men and women. Dick and Rallis 
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(1991) found that parents and teachers were perceived to be 
influences on career choice more often for both male and 
female high school seniors choosing careers in engineering 
and science than for those not choosing such careers. 
Some studies have contributed to specifying the nature 
of barriers by addressing the underlying dimensions of the 
construct. In a 1991 study of perceived external barriers to 
the career success of female managers in Singapore, for 
example, Chi-Ching used factor analytic procedures and found 
five underlying dimensions, including one related to access 
to mentors. Other factors were career scope and mobility 
limits, family barriers, generic discrimination, and 
politics/personal discrimination. Chi-Ching also found that 
different barriers are more relevant at different stages in 
a woman's career, and that perceived external barriers are 
predictors of women's career success. 
An earlier study of age-related variation in women's 
views of a career in management produced six barriers 
perceived by a sample of university women ages 18-21, 22-34, 
and over 34 (Russell & Rush, 1987). These were inadequate 
management traits (e.g., self-confidence, decisiveness, 
assertiveness), family/social concerns (e.g., conflicts, 
illness, day care availability), organizational barriers 
(e.g., lack of role models, discrimination), limited 
education/experience (e.g., level of ability, training), 
femininity concerns {e.g., fear of being labeled unfeminine, 
14 
fear of being seen as unattractive to males), and future 
subordinate resistance (e.g., possible future resistance or 
hostility). 
Although similarities between age groups existed, the 
women differed in their perceptions of barriers to a 
managerial career. Women over age 34 expressed more concern 
about their own suitability, while women ages 22-34 voiced 
more concern about possible resistance from subordinates. 
Women in the 18-21 age group expressed the most concern 
about family/social issues such as day care availability, 
counseling, and decision-making training (Russell & Rush, 
1987) . 
Barriers specifically relating to home/work conflicts 
and family concerns are some of those mentioned most 
frequently in the literature, as evidenced in several 
studies already noted (Russell & Rush, 1987; Chi-Ching, 
1991). Other research has been supportive of the importance 
of these types of barriers. A study of women's attitudes 
toward careers in academic medicine underscores this point. 
Osborn et. al. (1992) found that except for post-doctoral 
students, women medical students, housestaff and junior 
faculty expressed more concern about competition between 
work and family commitments than did males in those same 
groups. 
An earlier study not only supports the importance of 
family-related concerns and conflicts as barriers, but also 
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lends empirical support to Sobol's (1963) three-way 
classification of barriers. Tinsley and Faunce (1980) 
examined differences between women classified as homemaker-
or career-oriented, and found statistically significant 
differences between the groups on 90% of the variables 
within the enabling conditions (i.e. family 
characteristics). Significant differences were also found 
for 60% and 88% of the variables within the facilitating and 
precipitating conditions respectively. 
Morgan (1992) also found family-related issues to be 
important in college students perceptions of reasons women 
are underrepresented in science and engineering. Her survey 
of 283 university students (61% female, 39% male) ages 18-23 
showed the most frequently perceived reason to be that jobs 
in science or engineering are too demanding for a woman to 
combine with family responsibilities. The second most 
frequent response was that men in the field resent women 
colleagues, while the third was that most parents discourage 
their daughters from training for such a field. Other 
reasons given included perceptions that jobs in science and 
engineering require skills women don't have, that women want 
to work part-time and these fields seldom allow this, that 
they are male-dominated fields that are hard for women to 
enter, and that women fear being considered unfeminine if 
they enter these fields. 
One potential barrier that has received little 
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attention in relation to women's career choices is that of 
religion. Due to the fact that data for the following study 
were collected at a private Catholic high school, it is 
worth noting that one study did examine religion in relation 
to women entering male-dominated occupations. Rich and Golan 
(1992) surveyed female seniors from both public religious 
and public secular high schools in Israel about their 
orientation to either homemaking or careers, and their 
interest in and preference for male-dominated occupations. 
Results indicated that women from secular schools were more 
oriented to careers than homemaking, although all subjects 
expressed a desire to combine the two. Secular school 
subjects also expressed more interest in and preference for 
male-dominated occupations. However, religion was not found 
to be a significant predictor of scientific or humanistic 
educational tracks in regression analyses. 
In general, both theory and empirical research suggest 
that the construct of barriers deserves further examination. 
Not only does the construct hold specific relevance for 
women's career development, but it appears especially 
important in connection with science-based careers. 
CHAPTER III 
METHOD 
Participants ang Proceciure 
Participants for this study were part of a larger study 
examining the effects of an intervention program designed to 
promote career development. A total group of 200 sophomore 
girls was randomly selected from among the student 
population at an all-female private Catholic high school in 
a large Midwest city. Two weeks prior to the intervention, 
study participants completed a demographics survey and the 
revised brief version of the Career Barriers Inventory. 
Administration of the surveys took approximately 25 minutes. 
A total of 187 students participated in the larger 
study, while 158 students completed the demographic and 
barriers surveys relevant to this study. Three cases were 
not included in subsequent analyses, due to missing data, 
resulting in a total N=155. 
Instruments 
The demographics survey included information on the 
participants 1 ethnicity, zip codes, grade point averages, 
and academic ability scores from a standardized test 
administered through the school. The academic ability test 
results included separate scores for math, science, English, 
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and reading. A composite score was also given. 
The brief version of the Career Barriers Inventory 
{CBI) was based on the original CBI, which consists of 112 
items {Swanson & Tokar, 1991b). For the original version, 
the initial item pool was based on a review of the 
literature; two versions were pilot tested, and data 
analyses involving calculation of item means, standard 
deviations, response ranges, and item-total correlations 
were used to refine the item pool. Detailed information on 
the development of that instrument is provided in Swanson 
and Tokar {1991b). 
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The short version of the Career Barriers Inventory used 
in this study was generated by an expert panel of women 
evaluating items which were felt to be relevant for high 
school girls and which fit three types of barriers: family 
and peer pressures for traditional careers, harassment, and 
personal issues. Many of the items were reworded to be 
specifically related to science careers. 
The short version of the CBI consisted of 23 items, 
which were rated on a 7-point scale ranging from 1 = Not 
Hinder to 7 = Very Much Hinder. The items consisted of 
barriers that may be perceived to interfere with progress in 
a job or career plans. Participants were provided with an 
introductory paragraph describing a barrier and given 
examples. The following phrase was then used to describe how 
they were to evaluate the items: "For each of the connnon 
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barriers listed below, think about how much it would hinder 
your career progress. In other words, how much would this 
barrier interfere with your career progress, or make your 
progress difficult?" The means and standard deviations for 
each item are displayed in Table 1. 
TABLE 1 
MEANS AND STANDARD DEVIATIONS OF ITEMS (N=155) 
Item 
1. Lack information about science careers 
2. Undecided about what science job/career 
I'd like 
3. Losing interest in my science job/career 
4. Being limited to certain job choices 
because of my gender 
5. Being discouraged from pursuing science 
fields 
6. Having a physical disability which limits 
my choice of science careers 
7. Unsure of my science career alternatives 
8. Parents/family don't approve of my choice 
of a science job/career 
9. Friends don't approve of my choice of a 
science job/career 
10. Having beliefs that science careers are not 
appropriate for women 
11. Other people's beliefs that science careers 
are not appropriate for women 
12. Unsure of what I want out of life 
13. Lack the required skills for my science job 
14. Lack necessary interest in science job/ 
career 
15. Unable to deal with physical or emotional 
demands of my science job 
16. Boredom with science as a job/career 
17. Fear that people will consider me 
"unfeminine" 
18. Fear of being considered unattractive to 
opposite sex because of science job/career 
19. Difficulty being assertive enough on job 
20. Not having a role model/mentor at work 
21. Being in a field dominated by men 
22. Not being taken seriously enough at work 
because I'm a woman 
23. Lack of opportunities for people of my 



















































To investigate the factor structure underlying the 23 
barrier items, a principal components factor analysis was 
performed on the item intercorrelations. Four criteria were 
used to determine the number of factors to be extracted for 
the final solution: the Kaiser criterion (eigenvalues 
greater than 1.0), Cattell's scree test, the percentage of 
variance accounted for by the factor solution, and the 
interpretability of the solution (Tinsley & Tinsley, 1987). 
Minimum item factor loadings were set at a cutoff of 
.40 (Swanson & Tokar, 1991b). None of the factors were 
eliminated based on this cutoff, and only two of the 23 
items loaded at below .so. 
To examine the internal consistency, reliability 
estimates using the coefficient alpha criterion were 
calculated for each factor as well as for the entire scale. 
Means and standard deviations for each factor were also 
calculated. 
To additionally examine whether academic ability would 
be predictive of perceived barriers, multiple regression 
analyses were performed. However, due to two cases with 
missing data on the academic ability measures, the sample 




An initial principal components analysis retained four 
factors with eigenvalues greater than 1.0. A definite scree 
was observed at factor three, and a slight scree at factor 
five. Based on these two criteria, factor solutions for both 
three and four factors were orthogonally rotated to the 
varimax criterion to examine which solution would best 
explain the correlations among the observed variables 
(Swanson & Tokar, 1991b). Bartlett's test of sphericity was 
significant (p = .000). 
The three-factor solution accounted for 55% of the 
variance, while the four-factor solution accounted for 61%. 
The amount of unique variability accounted for by Factors 3 
and 4 was similar (6.2% and 5.9% respectively), suggesting 
that both factors were of virtually equal importance 
(Tinsley & Tinsley, 1987). Although Cattell's scree test 
criterion pointed toward a three-factor solution, factor 
loadings for the fourth factor in a four-factor solution 
were clearly distinct from the other three factors. Loadings 
on Factor 4 were also strong, with three items loading at 
.62, .77, and .82. Interpretability of the solution was the 
21 
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deciding criterion, and a four-factor solution was selected. 
Factor loadings from the rotated principle components 
analysis are displayed in Table 2, while correlation 
matrices for the four subscales are shown in Table 3. 
Eight of the 23 items loaded on Factor 1. Loading most 
heavily on this factor were items reflecting the 
participants' concerns about having beliefs that science 
careers are inappropriate for women (.71), parental/family 
disapproval of a science career choice (.71), having a 
physical disability which limits science career choices 
(.64), and friend disapproval of such a career (.64). Also 
loading significantly on this factor were items related to 
job choice limits due to gender (.61), others' beliefs that 
science is inappropriate for women (.60), being discouraged 
from pursuing science {.58), and lack of opportunities for 
females in nontraditional fields (.48). Overall, these 
barriers appeared to reflect concerns about external sources 
of discouragement and/or limitations, and seemed to 
correspond to Swanson and Tokar's (1991b) factor reflecting 
Discouragement/Disapproval by Others. Thus, it was labeled 
Discouragement/Limits. 
Six items loaded significantly on Factor 2. Items 
loading most highly dealt with boredom with science as a 
job/career (.82), lacking the necessary interest in a 
science job/career (.77), and being unable to deal with the 
physical or emotional demands of such a job (.68). Also 
TABLE 2 
PRINCIPLE COMPONENTS ANALYSIS 
CAREER BARRIERS INVENTORY BRIEF VERSION 
Factor 1 - Discouragement/Limits 
Having beliefs science careers are 
inappropriate for women .71 
Parents/family disapprove of science job/ 
career choice .71 
Having physical disability which limits 
science career choice .69 
Friends disapprove of science career choice .64 
Being limited to job choice due to gender . 61 














are inappropriate for women .60 -.07 .41 .01 
Being discouraged from pursuing science .58 .41 -.04 .25 
Lack of opportunities for my sex in 
nontraditional fields .48 .37 .47 .05 
Factor 2 - Ability/Interest Barriers 
Boredom with science as job/career 
Lack necessary interest in science career 
Unable to deal with physical/emotional 
demands of science job 
Lack required skills for science job 
Losing interest in my science job/career 
Unsure of what I want out of life 
Factor 3 - Gender-related Barriers 
Fear of being considered unattractive to 
opposite sex because of science career 
Being in a field dominated by men 
Not having a role model/mentor at work 
Fear people will consider me "unfeminine" 
Difficulty being assertive enough on job 
Not being taken seriously enough at work 
because I'm a woman 
Factor 4 - Indecision/Lack of Information 







. 29 . 07 
.19 -.03 
-.01 .26 















career I would like -.08 
Unsure of my science career alternatives . 24 







Eigenvalues Above 1.0: 8.57, 2.69, 1.43, 1.35 
Solution Accounts for 61.0% of Variance 
Varimax converged in 9 iterations 
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TABLE 3 
SUBSCALE CORRELATION MATRICES 
Factor 1: 
Discouragement/Limits 1 2 3 4 5 6 7 
1. Having beliefs science 
careers are inappropriate 
for women 
2 . My parents/family 
disapprove of science 
job/career choice .55 
3. Having a physical 
disability which limits 
science career choice .53 .55 
4. My friends disapprove 
of my science job/ 
career choice .42 .64 .47 
5. Being limited to job 
choice due to my gender .59 .46 .60 .34 
6. Others beliefs that 
science careers are 
inappropriate for women .49 .36 .38 .42 .32 
7. Being discouraged from 
pursuing science fields .51 .44 .53 .35 .47 .31 
8. Lack of opportunities 
for my sex in non-
traditional fields .51 .44 .54 .41 .57 .46 .35 
All correlations are significant {p = .000) 
Factor 2: 
Ability/Interest Barriers 1 2 3 4 5 
1. Boredom with science job/career 
2. Lacking the necessary interest 
in science job/career .69 
3. Unable to deal with physical/ 
emotional demands of science job .58 .55 
4. Lacking the required skills for 
my science job/career .48 .59 .46 
5. Losing interest in my science job .48 .61 .25 .38 
6. Unsure what I want out of life .39 .38 .46 .41 .26 
All correlations are significant (p < .01) 
TABLE 3 (CONTINUED) 
Factor 3: 
Gender-related Barriers 1 
1. Fear of being considered 
unattractive to opposite sex 
2 . Being in field dominated by men .53 
3. Not having a role model/mentor 
at work .41 
4. Fear that people will consider 
me "unfeminine" .79 
5. Difficulty with being assertive 
enough on the job .52 
6. Not being taken seriously enough 
at work because I'm a woman .45 
All correlations are significant (p = .000) 
Factor 4: 
Indecision/Lack of Information 
1. Being undecided about what 
science job/career I'd like 
2. Unsure of what my science 
career alternatives are .49 








science jobs/careers .42 .38 
All correlations are significant (p = .000) 
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3 4 5 6 
.37 
.46 .45 
.41 .43 .53 
3 
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loading significantly were concerns about lacking the 
required skills (.63), losing interest (.57), and 
uncertainty about what was wanted out of life (.43). Taken 
together, the items seemed to reflect participants personal 
doubts about their abilities or lack of interest in science 
careers. Consequently, this factor was called Ability/ 
Interest Barriers. This appears similar to the Self-concept 
Factor described by Swanson and Tokar, 1991b). 
Six items loaded significantly on Factor 3. Loading 
most highly were barriers reflecting participants' gender-
related concerns, such as fear of being considered 
unattractive to the opposite sex because of one's science 
job/career (.79), being in a field dominated by men (.74), 
not having a role model/mentor at work (.70), and fear that 
people will consider them "unfeminine" (.69). Also loading 
on this factor were concerns about being assertive enough on 
the job (.60) and not being taken seriously enough at work 
because of being a woman (.51). This factor was titled 
Perceived Gender Barriers. 
Many of the concerns suggested within this factor tie 
into previous research of gender-related issues, such as the 
lack of role models/mentors (Hill et. al., 1990; Dick & 
Rallis, 1991), fears of being considered unfeminine (Morgan, 
1992), and perceptions of science-based fields as being 
dominated by men (Brush, 1991; Morgan, 1992). 
The three items constituting Factor 4 were: being 
undecided about what science job/career the student would 
like (.82), unsure about what the science career 
alternatives are (.77), and lacking information about 
science jobs/careers (.62). This factor was termed 
Indecision/Lack of Information. 
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Also of note is the fact that three items in the 
analysis were factorially complex, loading closely on more 
than one factor. The items were assigned to the factor on 
which they loaded the most heavily. The barrier item 
reflecting concern over "lack of opportunities for people of 
my sex in nontraditional fields" loaded at .48 on the 
Discouragement/Limits factor and at .47 on Perceived Gender 
Barriers. The item concerning "not being taken seriously 
enough at work because I'm a woman" loaded at .51 on the 
gender factor, and at .48 on Discouragement/Limits. Finally, 
"difficulty with being assertive enough on the job" loaded 
principally on the gender factor (.60), but loaded at .53 on 
the scale measuring internal perceptions of abilities and 
interests. 
Four other items loaded on secondary factors based on 
the .40 cutoff set at the beginning of the analysis. 
However, the differences between these items• primary and 
secondary loadings were more distinct, with a mean 
difference of .15. Thus, it was decided that these factors 
were not reflective of complex items. 
After orthogonal rotation ~o the varimax criterion, the 
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final four-factor solution accounted for 61% of the total 
variance. 
Reliability 
Reliability information for the overall scale and the 
four subscales is summarized in Table 4. 
TABLE 4 
RELIABILITIES, INTERCORRELATIONS, MEANS, AND STANDARD 
DEVIATIONS OF FACTORIALLY DERIVED BARRIER SUBSCALES 
No. 
Subscale 1 2 3 4 Items Alpha M SD 
1. Discouragement/ 
Limits 8 .84 3.18 1.12 
2. Ability/Interest .63 6 .84 4.64 1.39 
3 . Gender-related .67 .47 6 .84 2.86 1.28 
4. Undecided/Lack 
of Information .36 .49 .24* 3 .69 4.38 1.40 
5. Total Scale .91 .83 .79 .55 23 .92 3.64 1.12 
Correlations significant at p < .001; * indicates p < .01 
The reliability estimate for the entire 23-item 
inventory using Cronbach's alpha criterion was 0( = .92, 
reflecting strong internal consistency for the brief version 
of the Career Barriers Inventory. Reliabilities were also 
estimated for each of the four factor scales. Alpha 
coefficients of OC = .84 were found for three of the 
scales: discouragement/limits (eight items}, 
abilities/interests (six items), and perceived gender 
barriers (six items). The fourth factor scale, 
indecision/lack of information, resulted in an alpha 
coefficient of (X = .69 (three items). This lower 
reliability estimate may be reflective of the lower number 
of items. Means and standard deviations for each item and 




To examine whether academic ability was predictive of 
perceived barriers, a simultaneous multiple regression was 
performed using six ability measures as predictors. 
Predictor variables were grade point average, scores on 
competency tests in English, math, science, and reading, and 
a composite competency score. Results indicated correlations 
with barriers ranging from .03 for science ability to .23 
for grade point average. Simultaneous multiple regression 
results were not significant, with an R-square of .075, 
F(6,146) = 1.985, p = .071). 
When the same predictor variables were entered using a 
stepwise method of multiple regression, however, a 
significant result was obtained for one of the predictor 
variables. All of the variables dropped out except for grade 
point average. A significant R-square of .052 resulted, 
F(l,151) = 8.37, p = .004, indicating that 5.2% of the 
variance in perceived barriers is accounted for by academic 
ability as measured by grade point average. In this 
equation, the standardized beta weight for grade point 
average was .229 T(l,151) = 2.89, p = .004, indicating a 
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moderate effect size. Detailed results of this analysis are 
portrayed in Table 5. 
TABLE 5 
MULTIPLE REGRESSION RESULTS 
Intercorrelations, Means and Standard Deviations {N=153) 
Yariable l 2 
1. Barriers 
2. Comprehensive .11 
3. English .12 .86* 
4. Grade Point Avg. .23* .64* 
5. Math .17 .80* 
6. Reading .06 .82* 
7. Science .03 .84* 
* indicates significance at p 
stepwise Regression Results 
Dependent Variable= Barriers 




.59* 3.1 0.7 
.61* .60* 72.2 21.5 
.61* .46* .51* 75.8 20.8 
.65* .52* .65* .61* 81.5 16.4 
< .01 
Variables Left in Equation {.05 Limits) = Grade Point Average 
Multiple R 
R Square 


































The purpose of this study was to provide empirical 
research on the nature of science-based career choice 
barriers perceived by high school females and to provide 
validity and reliability information for a brief form of the 
Career Barriers Inventory. In general, study results support 
the construct validity of barriers as an area of concern for 
women in relation to science-based careers. Additionally, 
results lend credence to the concept that perceived barriers 
are multidimensional, and that these subcomponents reflect 
distinct concerns for high school sophomores. 
Principal components analysis results provide empirical 
support for four types of barriers that have been identified 
to varying degrees in the literature: external sources of 
discouragement/limitations, internal perceived lack of 
ability or lack of interest, barriers related to perceived 
gender roles, and a lack of information or decideness. These 
factors accounted for 61% of the variance in the scale. Both 
the overall inventory and each subscale showed acceptable 
reliability estimates, suggesting that the brief form of the 
Career Barriers Inventory developed in this study may be 




The principal components analysis can be compared to 
results reported by Swanson and Tokar (1991a). The four-
factor solution in the present study was moderately similar 
to the barriers classification system previously suggested 
(social/interpersonal, attitudinal, interactional). Factor 1 
(Discouragement/Limits) consisted primarily of 
social/interpersonal barriers such as disapproval of 
friends, family, and significant others and discouragement 
from pursuing nontraditional careers. Attitudinal barriers 
were represented by both Factor 2 (Ability/Interest 
barriers) and Factor 4 (Indecision/Lack of Information). 
Both reflect attitudinal barriers as defined by Swanson and 
Tokar (1991a) such as lack of interest, confidence and 
information, and uncertainty regarding career entry. Factor 
3 (Perceived Gender Barriers) was semi-reflective of the 
interactional category, in which discrimination due to 
gender, age, or ethnicity are concerns. It could also be 
argued, however, that the items in the gender factor also 
reflect high school girls' attitudinal concerns related to 
their perceived gender roles. 
Furthermore, in analyses of the underlying barrier 
dimensions in their original Career Barriers Inventory, 
Swanson and Tokar (1991b) also found a four-factor solution 
for women that appeared reflective of the three-way 
classification system previously proposed. Their solution 
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differs slightly, however, in that they found the 
social/interpersonal category to be represented by two 
factors, while the attitudinal category was represented by a 
single factor. Overall, the present study provides moderate 
support for this three-way classification system, but more 
research is needed as to which types of barriers reflect 
which category. 
Some of the differences between past research and this 
study's results may be indicative of differences in the 
types of barriers perceived by high school females as 
opposed to a college-age sample. Previous research has been 
supportive of differences in the nature of perceived 
barriers as a function of age (Russell & Rush, 1987; Chi-
Ching, 1991), although one study found no age-related 
differences when the sample was restricted to high school 
students ages 14-17 (Miller & Wells, 1988). Further evidence 
from the present study of potential age-related differences 
in barrier perceptions is discussed later. 
From a theoretical perspective it is also of interest 
to note that two of the factors, Discouragement/Limits and 
Ability/Interests largely correspond to the early 
internal/external classification system. Items mentioned in 
the Discouragement/Limits factor appear to reflect concerns 
about external sources of disapproval (i.e. friends, 
parents, other people) and outside limitations, as in lack 
of opportunities and physical disabilities. The 
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Ability/Interests scale, however, reflects internal 
perceptions such as boredom, disinterest, and perceived lack 
of ability. 
The remaining two factors (Gender and Indecision/Lack 
of Information) also reflect the internal/external 
classification, although less strongly. This supports 
Swanson and Tokar's (1991b) contention that this two-way 
classification system fails to sufficiently describe the 
complexity of the barriers construct. 
Results specifically related to the principal 
components analysis suggest several elements for discussion. 
Overall, factor loadings were moderately strong, ranging 
from .43 to .82, with a mean loading of .66. All of the 
items loaded onto a factor, suggesting that the brief 
version of the Career Barriers Inventory is a valid 
reflection of different types of perceived barriers. 
Only three of the 23 items appeared to be factorially 
complex. All three items related to gender concerns either 
primarily or secondarily. "Lack of opportunities for people 
of my sex in nontraditional fields" loaded almost equally on 
both the gender factor and the discouragement/limits factor, 
indicating that this item taps into both dimensions. "Not 
being taken seriously enough at work because I'm a woman" 
loaded primarily on the gender factor, but secondarily on 
discouragement/limits as well, indicating it also taps into 
both dimensions. Finally "difficulty with being assertive 
enough on the job" appears to reflect both gender-related 
concerns, where it loaded most highly, as well as a 
perceived lack of ability, its secondary loading. This may 
suggest that the gender-related perceptions of high school 
students are less defined than those of college women. 
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It is also interesting to note that having a physical 
disability loaded with a factor that primarily described 
discouragement (Factor 1), indicating that the students 
perceived this differently from gender-related concerns of 
opportunity and attractiveness (Factor 3), and differently 
from concerns about their abilities (Factor 2). This differs 
from Swanson and Tokar 1 s (1991b) findings, in which physical 
disabilities loaded on the discrimination factor, suggesting 
that high school females may perceive this item differently 
than college women. 
Results from the current study also showed barriers 
related to indecision/lack of information as a unique 
factor. In previous research, concerns of this nature have 
been connected with internal self-concept factors (Swanson & 
Tokar, 1991b), which in this study was reflected by the 
ability/interests factor. This suggests that for high school 
age females, more attention needs to be given to informing 
them of science-based career options and helping them with 
decision-making techniques. 
Finally, multiple regression results showed that grade 
point average accounted for 5.2% of the variance in 
perceived barriers. The correlation between GPA and total 
score on the barriers instrument was significantly 
correlated at .23 (as was the standardized beta weight), 
suggesting that academic ability is a low to moderate 
predictor of perceived barriers. 
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Overall, results from this study were supportive of its 
hypotheses. Four underlying barriers dimensions accounted 
for 61% percent of the variance in the brief version of the 
Career Barriers Inventory and academic ability was found to 
be moderately predictive of perceived barriers. 
Additionally, initial evidence suggests that this instrument 
is acceptably valid and reliable for use with high school 
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